Evidences are accumulating on the effects of the variability of mitochondrial DNA (mtDNA) on many complex traits. In particular, mtDNA haplogroup J has been reported to increase the individual chance to attain longevity in northern Italians, Northern Irish and Finns. However, since the genetic contribution to longevity may be population specific, we wanted to verify if haplogroup J does affect longevity also in a southern European population having a different genetic and environmental history. We analysed a population sample (883 subjects, 371 males and 521 females; age range 18-108 years) from southern Italy for the presence of haplogroup J. No frequency increase of this mtDNA haplogroup was found in the older cohorts, suggesting that, in this population, haplogroup J does not play a significant role in longevity. This finding shows that, as for other genetic factors, the association of mtDNA inherited variability with longevity is population specific.
Introduction
The influence of mitochondrial DNA (mtDNA) variability on longevity has been highlighted by many evidences, on both humans and model organisms. As to humans, it has been proposed that some common mtDNA polymorphisms, probably affecting the efficiency of mitochondrial processes (oxidative phosphorylation) and the complex interaction between mitochondria and nucleus, could affect the individual rate of ageing and longevity 1 (and references therein). The Caucasian haplogroup J (characterized by the mutations T489C, A10398G, A12612G, G13708A plus the T4216C, A11251G and C15452A substitutions shared with haplogroup T) seems to confer a higher chance to attain longevity than other mtDNA haplogroups. In fact, three independent studies have shown that haplogroup J is over-represented in groups of centenarians with respect to geographically matched younger controls in northern Italy, 2 Northern Ireland 3 and Finland. 4 Similarly, in the Japanese population, the C5178A transversion (characterizing the Asian haplogroup D) was reported to be associated with longevity, being more frequent in centenarians than in a control group of younger subjects. 5 The association between haplogroup D and longevity has not been found in southern Chinese. 6 This is likely to be due to the absence of oldest old persons in the Chinese sample (maximum age 75 years); however, we cannot exclude that the association between haplogroup D and longevity is specific of the Japanese population, and thus absent in the Chinese group. Indeed, the mitochondrial genome is highly variable, and a continent-specific haplogroup may include mtDNA mutations that only occur in a specific ethnic group. What is more, genetic and environmental background can influence the effect of mtDNA mutations on a complex trait, such as longevity 7 (and references therein).
On the basis of these considerations, we wanted to verify if the association of haplogroup J with longevity we observed in northern Italians does occur also in a population from southern Italy (Calabrians). Indeed, the genetic history differs between southern and northern Italian populations; 8 furthermore, southern Italians experienced a different environment with respect to the centralnorthern European populations, where the association between haplogroup J and longevity has been reported.
Materials and methods
We typed for the presence/absence of the J haplogroup a sample of 883 subjects (371 males and 521 females) whose ages ranged between 18 and 108 years. All the subjects were of ascertained Calabrian ancestry up to the second generation and each of them -after an explanation of the studies carried out by our laboratory -signed a written consent before being recruited. Details on the recruitment strategies are given elsewhere. 9 The DNA analyses to ascertain the J-haplogroup mutations are decribed in a previous report. 
Results and discussion
The frequency of haplogroup J in the whole sample turned out to be in line with other studies carried out in European populations (9.370.9%). Then the frequency trajectory of J was analysed as a function of age. Figure 1 shows the results in males (Figure 1a The absence of association of mtDNA haplogorup J with longevity in a southern Italian population, after that this association has been reported in three independent studies in northern Europeans, suggests that the influence of mtDNA variability on longevity is population specific. It is important to mention that the mtDNA haplogroup J, which is believed to have entered Europe about 10 000 years ago from the Near East, is characterized by a low efficiency of oxidative phosphorylation. 1 This may favour the onset of either complex diseases or longevity, according to the genetic background of the carriers. 7 It has been proposed that a low efficiency of oxidative mtDNA haplogroup J in longevity S Dato et al phosphorylation leads to a waste of heat which represents an advantage in the cold climate of northern Europe; 10, 11 on turn, the cold climate of northern Europe seems to have favoured the accumulation of further mutations 10 emphasizing this feature of the J molecules. Therefore, the population-specific association of mtDNA haplogroup J with longevity may be due to population-specific genetic backgrounds, to particular interactions between haplogroup J and different environments, and/or to diversity of the J molecules between northern and southern European populations. To get insights on the last point, we characterized for the C150 T mutation molecules of haplogroup J in centenarians from northern and southern Italy. The C150 T mutation, which switches the origin of replication of mtDNA molecule, has been found to be more frequent in centenarians' lymphocytes than in younger controls and seems therefore to favour longevity. 12 Interestingly, the presence of this mutation in lymphocytes can be due either to inheritance or to accumulation of tissuespecific somatic mutations which are controlled by the nuclear genome. We found that five out of nine centenarians from northern Italy were homoplasmic for the T variant, while only one out of six southern Italian centenarians had the T mutation, thus supporting the idea that the J haplogroup includes different mtDNA molecules in southern and northern Italy and/or interacts with different nuclear backgrounds.
